Background: Immunization coverage is a major health indicator. In Israel, routine childhood immunizations are provided at community public well-baby clinics. Immunization monitoring is an important cornerstone of a national health policy; however data obtained through sampling carries the risk of under-representation of certain population strata, particularly high-risk groups. Despite high national average immunization coverage, specific sub-populations are under-immunized, as highlighted by outbreaks of vaccine-preventable diseases.
Introduction
The childhood immunization coverage is defined as an indicator reflecting the state of health of children worldwide [1, 2] . Monitoring immunization coverage is an important element of public health surveillance and the evaluation of coverage enables international comparisons with the goals set by the world health organization (WHO) towards the control, elimination and eradication of communicable diseases [3, 4] . Identifying inadequate coverage in specific population groups enables further investigation of risk markers for under-immunization. These may be linked to the health services (accessibility, acceptability, appropriateness) and / or to the particular characteristics of such groups together with convictions and perceptions affecting immunization compliance [5] . The detection of under-immunized clusters promotes activities to advance utilization of health services based on principles of health promotion, improved outreach activities within communities, use of various educational and information tools and allocation of resources [6, 7] . Immunization coverage data are drawn from routine administrative reporting by countries, through health management information systems and specific surveys, to produce estimates of national coverage of selected vaccines. These data are processed and used by governments and international agencies. There is, however, evidence of inaccuracy of immunization coverage estimates [8, 9] . Furthermore, global and national figures mask gaps within socio-economically deprived or minority groups.
Monitoring immunization coverage processes differ in information sources and surveillance methodology [6, 10, 11] . Aiming to improve the data accuracy and completeness of immunization coverage, many countries implemented national immunization registries covering the entire population of infants and toddlers.
Methods
In Israel, the universal immunization program for the routine administration of childhood immunization is provided in public well baby clinics across the country. The program includes vaccines against: diphtheria, pertussis, tetanus, poliomyelitis, Haemophilus influenzae type b, pneumococcus, measles, mumps, rubella, rotavirus, varicella, hepatitis B and hepatitis A infections. Booster doses are provided via school health services. Influenza vaccination in childhood is recommended, available through health care providers. The routine childhood immunization program is presented in Table 1 [12] .
Immunization coverage information is reported by the well baby clinics to the district health offices and later a national report is issued. Reporting is dependent on a 17% sample in some districts and on cumulative reports in others. Despite a high national average coverage [13] , specific sub-populations are under-immunized and under-reported, as highlighted by recent outbreaks of vaccine-preventable diseases such as measles [14] . In 2008 the ministry of health adopted the recommendation to implement a national immunization registry. The targets set for the national immunization registry in Israel are presented in Table 2 . Table 2 . National Childhood Immunization Registry Database Characteristic Definition Confidential, population-based, computerized information system of vaccination data on children in a defined geographic area (country, district, city, community)
Method
Consolidates vaccination records of children (including vaccine specifications and date for each vaccine dose) from multiple health-care providers; monitors immunization coverage geographically and identifies areas of low coverage.
Objective for 2012
To incorporate the records of 95% of children (under 6 years of age) in a fully operational immunization registry.
Results
During the years 2000-2009 there was an annual average of 146,500 live births in Israel. According to the ministry of health data the average national immunization coverage at age two years in 2007 (the most recent available data) was: DTaP-IPV-Hib4 (all 95%), HBV3 (99%), MMR1 (97%), HAV1 (93%). The average immunization coverage for HBV3, IPV3, DTP4 and MMR1 at age 2 years, from 1992 to 2007, is presented in figure1.
In September 2008 a computerized national childhood immunization registry was implemented. The system is based on registering each child individually during the initial clinic visit, using entries extracted from the Ministry of the Interior population demographic database. The link to the Ministry of the Interior database ensures unique automatic identification of the child, thereby preventing database entry errors. If a child is not registered in the Ministry of the Interior database (e.g. children of foreign workers and tourists) it is possible to use passport numbers or serial numbers. Every child residing in Israel is entitled to receive health services in the public well baby clinics, regardless of the legal civil status of the family and all well baby services are provided free of charge.
The immunization program in the computerized system includes details of the vaccines used in Israel (generic and trade names, batch numbers) held in an ERP-based SAP system and those data are automatically imported into the register. This again avoids errors in data entry. The program is updated in accordance with the Ministry of Health immunization schedule. Highly stringent precautions and safeguards to ensure data protection are an essential part of the system configuration.
As of December 2010, 210 Ministry of Health well baby clinics report online and in real-time on immunization performance to the national registry. To date, the immunization registry holds the records of some 100,000 children and 1.4 million doses of routine childhood vaccines. 
